Aim: To evaluate the feasibility of conducting a study of structured brief intervention (BI) for reducing problem alcohol use among individuals who experienced earthquake. Methods: Following the Wenchuan earthquake, 1336 clients from 18 local hospitals were invited to complete the Alcohol Use Disorders Identification Test (AUDIT). Of those, 239 individuals (AUDIT score of greater than or equal to 7) were included in the study. The participants from intervention village hospitals who were assigned to the BI group (n = 118) received a structured BI lasting 15-30 min plus general health education. The participants from the control village hospitals were assigned to the control group (n = 121) only received general health education. Baseline and post-intervention assessments at 12 weeks were conducted using the AUDIT, Substance Abuse Knowledge Scale (SAKS), Self-rating Depression Scale (SDS), Self-rating Anxiety Scale (SAS) and General Well-being Schedule. Results: At 3 months follow-up, the BI group had reduced scores on AUDIT (F = 65.84; P < 0.001) and increased on SAKS (F = 44.45; P < 0.001), but the control group had increased scores on SAS (F = 10.76; P = 0.001) and SDS (F = 18.43; P < 0.001) compared with baseline. BI group showed more decreases for AUDIT scores (group × time effect, F = 34.8; P < 0.001), and had mores increases for SAKS scores (group × time effect, F = 15.7; P < 0.001) compared with control group. Conclusion: The study demonstrated the feasibility of a study of BI in problem alcohol users who experienced traumatic events. Further research need to be done to test the effectiveness of BI over a longer period of time, and provide evidence in support of BI as an effective technique in China.
INTRODUCTION
China is one of the oldest brewing countries in the world and has a drinking history of over 6000 years. The Chinese have regarded alcohol as the representation of happiness and the embodiment of auspiciousness (Hao et al., 2005) . Alcohol has also been used to relieve negative emotions such as anxiety and depression. As the old saying goes, 'Drink may drown one's sorrow'.
Since the beginning of alcohol brewing and consumption, excessive drinking, including hazardous and harmful alcohol use, has been an important issue. According to 2014 Global status report on alcohol and health, the per capita consumption in China rose from 4.9 l of pure alcohol in 2003 to 6.9 l in 2008 -2010 (World Health, 2014 . A 2007 epidemiological survey noted that 55.6% of males and 15.0% of females aged between 15 and 69 years were current drinkers, with males consuming 47.8 g of alcohol and females consuming 19.1 g of alcohol per drinking day (Li et al., 2011) . Another survey of two Chinese metropolitan cities, Hubei and Wuhan, found 90% of men and 55% of women aged between 15 and 65 years were current alcohol consumers (Zhang et al., 2008) . Alcohol misuse can lead to significant public health concerns. Rehm reported that among 10 large countries, China had the highest estimated alcohol attributed disability-adjusted life-years in both males and females (Rehm et al., 2009) . In 2010, alcohol use disorders (AUD) were the ninth most common cause of years lived with a disability in China.
To decrease alcohol use and related problems, one important strategy is early detection and intervention for problem use. Brief intervention (BI) has been widely investigated and used as an early intervention. As recommend by US Preventive Services Task Force, BI can be used to initiate change for unhealthy or risky behaviors such as smoking or alcohol misuse (Moyer, 2013) . In medical settings, there is a substantial body of research demonstrating that BI is a cost-effective option for responding to harmful drinking. But all these studies were conducted in resource rich environments including emergency departments, general hospitals or primary healthcare centers and lack evidence of effectiveness in village hospitals for individuals following exposure to catastrophic events.
It has been reported that people who survive a catastrophic event experience different physical and mental health problems, with considerable comorbidity rates from post-traumatic stress disorder (PTSD) and other mental health disorders. People exposed to major stressors or disasters had a greater chance of subsequently accumulating disadvantage and also an increased risk of physical and mental morbidity in later life. This includes depressive and anxiety disorders as well as risky behaviors such as substance abuse, especially excessive alcohol consumption (Kessler et al., 2005; Mills et al., 2006) . Rates of co-occurring AUD with PTSD are estimated to be around 43% (Pietrzak et al., 2011) and more than 50% PTSD patients have substance use disorders (SUD, Li and Peng, 2010) . When compared with those without the comorbidity, treatment outcomes are worse for those who have both conditions. In China, various treatment strategies have been used for treating co-occurring conditions, including pharmacotherapy and psychotherapy. However, the treatment outcomes have not been consistent due to differences in reported symptoms as well as the type and duration of treatment.
The Wenchuan earthquake occurred on May 12, 2008 in the west of the Sichuan basin, China. According to official reports, around 70,000 people were killed, 373,000 injured and 18,000 listed as missing. Many studies have focused on the mental health problems, such as PTSD, anxiety and depression. Kun's report noted that after the Wenchuan earthquake, nearly half of the population were diagnosed with PTSD (Kun et al., 2009) . However, fewer studies have paid attention to substance use following the disaster event and no studies examined the impact of a BI for substance use among these high risk populations.
This cluster randomized study was undertaken to determine the prevalence of problem alcohol use among the patients from village hospitals in Beichuan county and investigate whether a structured BI for those with identified alcohol problems was effective in reducing their alcohol consumption.
MATERIALS AND METHODS

Participants and recruit procedures
From 18 village hospitals in Beichuan county, 9 hospitals were randomly selected as intervention hospitals with the remaining 9 as control hospitals. Clients, who met the following inclusion criteria: (i) resident of Wenchuan county; (ii) aged 18 years or older; (iii) capable of independent communication; (iv) not in alcohol treatment; (v) not pregnant and (vi) without mental illnesses, were invited to be screened using the AUDIT. Those who had AUDIT scores greater than or equal to 7 were invited to participate in the BI intervention study. The study protocol was approved by the Shanghai Mental Health Center ethic review board and was carried out in accordance with their guidelines and regulations. All participants signed informed consent before entering the study.
Between June and July 2012, 1336 outpatient clients were screened with 239 (19.7%) meeting criteria to be included. From the intervention hospitals, 118 patients were assigned to BI. From the control hospitals, 121 participants were recruited. After 3 months, the investigator invited subjects to attend a follow-up interview. The investigator did not know to which group the patient was from. Six participants (3 in each group) unable to be contacted or did not attend.
Intervention
The intervention group received one session BI plus general health education delivered by staff who had received the BI training. The control group received only general health education. Follow-up interviews were conducted at 12 weeks post-intervention.
The protocol of BI used in this study was based on the 'Brief Intervention for Substance Use: manual for use in primary care' recommended by WHO in 2003. The BI used motivational interviewing techniques and incorporated FRAMES (Feedback, Responsibility, Advice, Menu, Empathy and Self-efficacy) skills. This approach is targeted toward non-dependent drinkers whose drinking may still be harmful. The intervention lasts 15-30 min and is based on their alcohol use scores from the AUDIT. Guided by Prof. Robert Ali and his team from the DASSA-WHO Collaborating Centre in Australia, the manual was translated and modified for the Chinese setting.
The training was provided by principal investigators (Drs Jiang Du and Min Zhao) who had received BI training from the above WHO Collaborating Centre. A total of 60 staff who worked in the intervention village hospitals were invited to attend training. The training involved lectures, group activities and role-plays with video feedback aimed to ensure trainees understood how to conduct the BI. Training satisfaction assessments were also completed after the training sessions.
Measurements
Demographic characteristics including age, gender, race and marriage status were collected.
The Alcohol Use Disorders Identification Test (AUDIT) (Babor et al., 2001 ) focuses on identifying the preliminary signs of hazardous drinking and dependence. Its 10 items measure hazardous alcohol use (Items 1-3), dependence symptoms (Items 4-6) and harmful alcohol use (Items 7-10). Scores range from 0 to 40. The Chinese version of AUDIT has been shown to have good reliability and validity and the recommended cut-off point is 7 or higher (Bin et al., 2003) .
Substance Abuse Knowledge Scale (SAKS) is a self-rating questionnaire developed by our group. It contains five questions: Do you know anything about substance abuse like alcohol, cigarette or drugs? How do you think the substance abuse problem will influence your life? How much do you want to solve your SUD? If you had any SUD, do you think you are capable of get rid of it? If you had any SUD, how do you think the medical workers will help you to get rid of it? We used a 100-point visual analog scale to measure participants' attitudes toward these questions. Respondents specified their level of agreement to each statement by indicating a position along a continuous line between the two endpoints.
Subjects completed the Self-rating Depression Scale (SDS, is a self-administered survey to quantify the severity of depression; Zung et al., 1965) with 20 items rating affective, psychological and somatic symptoms associated with depression. Each question is scored on a scale of 1-4, with the total scores ranging from 20 to 80. SDS had introduced to China in 1986 with a good reliability and validity (Chunfang Wang et al., 1986) . The scores fall into three ranges in Chinese populations: mildly depressed (53-62), moderately depressed (63-72) and severely depressed (73 and above).
Self-rating Anxiety Scale (SAS) is a 20-item self-report assessment (Zung, 1971) . It measures anxiety levels within a period of 1 or 2 weeks prior to the assessment. Each item is scored on a 1-4 Likert scale. The total raw scores range from 20 to 80. SAS had introduced to China in 1984 with a good reliability and validity in Chinese populations (Zhengyu Wang and Chi, 1984) . It has been modified for Chinese populations and generate the cut-off scores for three levels of anxiety: mild (50-59), moderate (60-69) and severe levels of anxiety (70 and above).
General Well-being Schedule (GWS) (Fazio, 1977) was introduced into China in 1993 with good reliability and validity (Fan et al., 1993) . This questionnaire measures an individual's subjective sense of well-being and distress during the previous month. It includes 18 items categorized into 6 domains: anxiety, depression, positive well-being, self-control, vitality and general health; 14 items are rated on a 6-point scale and 4 items are rated on a 10-point scale. Based on the total scale scores, six distress levels are defined: severe distress (0-25), serious distress (26-40), distress (41-55), stress problem (56-70), marginal (71-75), low positive (76-80) and positive well-being (81-110). All questionnaires were completed with the help of trained staff during face-to-face interviews who had no knowledge about the assignment of the intervention. Both BI and control groups completed the questionnaires before and at 3 months follow-up. Change in AUDIT score from baseline to the 12 week follow-up was defined as the primary outcome, changes on SAKS, SAS, SDS and GWS were defined as secondary outcomes.
Statistical Methods
Statistical Product and Service Solutions 20.0 (SPSS 20.0) was used to conduct statistical comparisons between control and intervention groups. The significance level was set at 0.05. Independent t tests were used to compare the distribution of continuous variable, and chi-square tests were used to compare the distribution of categorical variables. The effectiveness of BI on AUDIT, SAKS, SAS, SDS and GWS was examined using 2 (groups) × 2 (times) repeated measures analyses of variance (ANOVA). Imbalance measurements of the baseline were included as covariates for follow-up assessment. To avoid collinearity effect, tolerance statistics were used before the coverable entered into the ANOVA analysis. A tolerance value of <0.1 was used to indicate the presence of collinearity, which was not main concern in our analysis. The tolerance value of the baseline variables ranges from 0.518 to 0.827 in this study, means that there was no collinearity effect between the variables.
RESULTS
Alcohol use status and baseline assessments
Among the 1336 participants who received AUDIT screening, 711 (53.2%) were male. The mean age was 45.82(15.93) years, and 89.7% were married. About 62.6% had middle school degree or lower education. Overall, 797 (59.7%) reported alcohol use in the past 3 months, and 239 (17.9%) had problem alcohol use (AUDIT score ≥7). Among the 239 problem drinkers, 47 (19.7%) had high risk drinking (AUDIT scores between 7 and 15), and 192 (80.3%) had harmful drinking (AUDIT were above 15).
As shown in Table 1 , among 239 participants, the average AUDIT score was 19.41, and the average SAKS score was 29.19. The average SAS, SDS and GWS scores were in normal ranges (36.75, 77.47 and 49.92 respectively) . The BI and control groups did not differ on demographic characteristics except age and education level. The BI group was younger and had attained a higher education level (t = 2.08; P = 0.04; t = 3.00; P = 0.003). The BI group had higher AUDIT, SAS, SDS scores and lower GWS scores compared with the control group.
Assessments at 12 Weeks Follow-Up
The effectiveness of BI was examined using 2 (groups) x 2 (times) repeated ANOVA. Separate ANOVA examined the influence of BI on the each measurements. At follow-up assessment, compared with the control group, BI group demonstrated significant reductions in AUDIT (F = 26.03; P < 0.001) and SAS scores (F = 5.34; P = 0.02) and increased in SAKS (F = 14.72; P < 0.001) and GWS scores (F = 5.25; P = 0.02) controlling for age, education and baseline disequilibrium measurements. Results from separate ANOVA tests showed that there was a time effect (changes from baseline measurements to postintervention) on AUDIT (F = 65.84; P < 0.001) and SAKS (F = 44.45; P < 0.001) in the BI group. The control group showed increase in SAS (F = 10.76; P = 0.001) and SDS scores (F = 18.43; P < 0.001), and reduction in GWS scores (F = 12.35; P = 0.001) ( Table 2) . Compared with the control group, BI group showed greater reduction on AUDIT and increased on SAKS after intervention.
DISCUSSION
To the best of our knowledge, this is the first study to investigate the use of the AUDIT screening and a linked structured BI for individual who have experienced a catastrophic event in China. The findings from this study indicate there are potential benefits from delivering a BI to problem drinkers in that group. Despite this studies limitations (e.g. disequilibrium of measurements at baseline), there are a number of important findings to note.
The first is the high prevalence of alcohol use among this population. Of note, 797 (59.7%) participant reported alcohol consumption in the past 3 months, and 17.9% were problem drinkers. The prevalence of alcohol consumption is similar to that identified in the 1990 Kulka report, but higher than that reported by both Bianchini among college students who experienced the 2009 L'Aquila earthquake (Bianchini et al., 2015) and the 2011 Chinese National Survey (43.8%, 35.7% respectively) (Phillips et al., 2009; Li et al., 2011) .
Several studies have found increased levels of substance use among people who survived catastrophic events, and studies also report that individuals with co-occurring PTSD and SUD have worse treatment outcomes when compared with those who have just one of the conditions (Park et al., 2015) . It is critical after catastrophic events to identify people who have PTSD and SUD comorbidities. Given the high prevalence of alcohol consumption reported in the current study, the risk of developing harmful drinking behavior following exposure to a catastrophic event exists. Hence, substance abuse screening and targeted intervention services should be provided to this group to reduce risk and potential harm.
Second, this study provides the first assessment of the impact of a BI in a post-trauma population who were being treated in a low resource setting located within a low-to-middle-income country. The positive results provide support for the AUDIT combined with a single session BI to be used as an appropriate intervention to reduce alcohol-related harm. BI has been widely reported in reducing problem alcohol use. However, few BI studies were conducted among participants who had co-occurring PTSD. The importance of cooccurring treatment has previously been demonstrated, and this study adds more evidence for the need for staff to screen for SUDs and conduct a BI as part of their routine work among survivors of severe traumatic events.
The utility of a BI for AUD has been investigated in a variety of settings, including general hospitals, emergency departments and primary healthcare (McDevitt-Murphy et al., 2014; McQueen et al., 2015; O'Donnell et al., 2013; Rhodes et al., 2015) . This study extends that evidence to village hospital settings in remote regions of China with limited medical resources. As a proof-of-concept study, it confirms the feasibility of studying the intervention.
This study suggested that substance abuse-related knowledge can improve after receiving a BI. According to the information-motivation-behavioral (IMB) skills model proposed by Fisher to explain the process of behavioral change (Fisher et al., 2002) , there are three constructs; information (knowledge), motivation and behavioral skills in the process of behavior change. Based on Fisher's theory, information or knowledge is defined as a 'prerequisite' for enacting a health behavior. We acknowledge a number of limitations in the study. Disequilibrium of measurements at baseline raised concerns about concluding that the BI was effective. Future studies may involve randomization at the individual level in case of baseline imbalances. Secondly, follow-up was conducted only at 3 months after the intervention. Longer term follow-up studies would have more public health relevance. Thirdly, individuals with mental disorders were excluded in the current study, which may not be fully representative of the broader population.
CONCLUSION
This study has shown a potential design for future work. Further research will be needed to provide robust evidence in support of BI as an effective technique for patients with AUD in China.
